
A REVIEW

Recent Advances
in the
Treatment of Surgical Emergencies
WILLIAM SILEN, M.D., San Francisco

ADVANCES IN THE MANAGEMENT of surgical emer-
gencies are dependent upon gains in our knowledge
concerning the basic physiologic mechanisms of
shock, hemorrhage and infection. The present re-
view will attempt to correlate the progress made in
these fields during 1963 with recent developments
in clinical surgery.

Shock and Hemorrhage
Tremendous gains have been made in our under-

standing of the basic physiology of shock and hem-
orrhage. Although shock differs in experimental
animals and humans, many common denominators
have been found. The obvious limitations in a
controlled study of human shock make it mandatory
that we look carefully at the results of experimental
studies in laboratory animals.

Hardaway45 presented an exciting, unified con-
cept of the pathophysiology of various types of
shock states. According to him the essential factor
in all types of shock is disseminated intravascular
coagulation, a process which may be prevented by
fibrinolysin. During reversible shock, intracapillary
thrombi form but are dissolved by endogenous
fibrinolysin whereas irreversibility is characterized
by progressive disseminated intravascular coagula-
tion. This fascinating concept needs further study
in the human subject, especially since case reports

From the Department of Surgery, University of California Medical
Center, and San Francisco General Hospital, San Francisco.

Submitted June 24, 1964.

of ischemic necrosis of several organs in prolonged
human shock are beginning to appear in the litera-
ture.41
The importance of the microcirculation in shock

is further emphasized by the work of Robb84 who
observed platelet microembolism in animals during
several types of experimental shock. Norepinephrine
accentuates the sludging effects of oligemic shock9'
but low-molecular-weight dextran is able to main-
tain the microcirculation and prevent tissue oxygen
debt and death.63 Bergentz and coworkers'2 have
shown in humans that tissue injury is followed by
a significant increase in the viscosity of whole
blood. I believe that eventually norepinephrine
and other vasopressor agents will no longer be used
in the treatment of human shock although low-
molecular-weight dextran may prove to have great
value and should be investigated further.

Palmerio and coworkers,80 on the basis of long-
term studies in the laboratory of Jacob Fine, have
proposed that the detoxifying properties of the
reticuloendothelial system are damaged by ischemia
during shock. They point out that the detoxification
of endotoxin, whether absorbed from the intestine
during hemorrhagic hypotension or derived from
an established gram-negative infection, is thus seri-
ously hampered. It is postulated that the unchal-
lenged endotoxins damage the abdominal viscera,
especially the intestine and liver, whose integrity
is essential for normal reactivity of the peripheral
vessels. These investigators further suggest that
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celiac blockade relieves vasoconstriction in the area
where tissue damage threatens survival, that is, the
splanchnic circulation, and should therefore be
more effective than antiadrenergic agents whose
site of activity is less selective. Vick and co-
workers'16 demonstrated the beneficial effects of
Dibenzyline®' (phenoxybenzamine hydrochloride)
in endotoxic shock. Certainly neither celiac block-
ade nor Dibenzyline is advocated until adequate
restoration of blood volume and extracellular fluid
has been accomplished. Simeone96 pointed out that
caution should be used in the extrapolation of
animal experiments to human shock, especially
when it is not associated with infection.

Hayasaka and coworkers47 demonstrated the pro-
tective effects of aldosterone on endotoxin shock in
cats. Although the mechanism of action of this agent
is unclear, it is of interest that hydrocortisone has
been used in large doses by Lillihei and his group
in the treatment of endotoxic shock. The use of
Tris buffer has been studied by two groups, but
with differing results, and further investigation is
required.38'77 Wolfman and coworkers123 confirmed
the work of Shires and his group on the importance
of isotonic saline solution in the treatment of hemor-
rhagic shock.
Two interesting studies were carried out on the

effects of alcoholic intoxication on the response
to acute hemorrhage in dogs.3757 The results of
Knott and coworkers57 indicated that alcoholic in-
toxication did not have an untoward effect upon
the response to hemorrhagic stress. Gettler and All-
britten37 showed that alcoholic intoxication was
deleterious. However, the amount of blood they
withdrew was considerably greater than that in
the studies by Knott, an experimental difference
which may explain the discrepancy in the results.

Lister and coworkers65 in an impressive study
of transcapillary refilling after hemorrhage in nor-
mal man, showed very clearly the deleterious effects
of norepinephrine in human shock, because nor-
epinephrine prevents normal hemodilution in the
posthemorrhagic period. Angiotensin has been used
in the treatment of human hypotensive states by
Nassif and coworkers76 who showed that this drug
was effective when other pressors were not. The
effect of angiotensin depends largely on arteriolar
constriction in the renal and splanchnic bed. Be-
cause of the recently recognized damaging effects
of splanchnic ischemia, angiotensin as well as nor-
epinephrine may soon be contraindicated in the
treatment of patients with shock.
The value of measuring central venous pressure

in shock is becoming ever more apparent and the
reader is referred to the work of Hallin,43 and
McGowan and Walters7' for excellent reviews.
This measurement will undoubtedly now be used

with ever greater frequency as a monitor for the
administration of blood and other fluids in shock.

Cardiac Arrest, Pulmonary Embolism
The problem of closed cardiac resuscitation con-

tinues to be investigated.120 Yanoffl24 showed that
free-fat pulmonary emboli are common in patients
undergoing closed-chest resuscitation, but the sig-
nificance of these findings is not as yet readily
apparent. The excellent study of Boyan and How-
land16 indicated that the incidence of cardiac arrest
in patients receiving massive transfusions during
radical operation for carcinoma is significantly
decreased when cold blood is warmed before ad-
ministration. This observation certainly bears clini-
cal application. It should also be pointed out that
the ACD solution used for the storage of bank
blood has a severe acidifying effect on the donor's
blood and that during storage further reduction
in the pH occurs with the accumulation of lactic
acid.88 Altemeier and Todd4 have pointed out
the unexpectedly low incidence of 4.655 per cent
of postoperative wound infection after open cardiac
resuscitation and emphasize the need for more basic
exploration into the reasons for this low rate of
infection under less than ideal conditions. Thaler
and Stobie'09 have made a significant contribution
to reducing the complications of hepatic injury
in children undergoing external cardiac compres-
sion. The technique they suggest for infants and
young children consists of compressing the mid-
sternum with superimposed thumbs while the fingers
are linked behind the patient for additional support.
Pulmonary embolectomy is slowly beginning to

play an important role in the treatment of throm-
boembolism. Donaldson and coworkers,28 in a retro-
spective study, found that approximately one-fifth
of the patients dying from pulmonary embolism
survive long enough to permit operative treat-
ment with the aid of a pump oxygenator. It is
generally agreed that a planned operative proce-
dure with cardiopulmonary by-pass is preferable
to the traditional Trendelenburg operation.7'25'28"06
Most reports recommend either ligation or plica-
tion of the inferior vena cava after removal of
the emboli.790 06 Venous angiography may be of
great aid in the diagnosis of this condition.106"21

Esophagus, Stomach and Duodenum
Britton and Crile'8 have reported a follow-up

study of their experience with transesophageal li-
gation of bleeding esophageal varices. Bleeding re-
curred in four of fourteen patients with extra-
hepatic block and in four of eight of the survivors
with cirrhosis of the liver. They concluded that
transesophageal ligation was most effective in con-
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trolling hemorrhage from varices limited to the
distal third of the esophagus. I believe that the
results relported by Britton and Crile do not lend
much support to this method of therapy. Orloff
and Thomas79 studied the cardioesophageal area
grossly and microscopically in 20 unselected patients
with variceal hemorrhage during the course of
transesophageal varix ligations. They were able to
find evidence of esophagitis in only one of the 20
patients, which confirms the thesis of Leibowitz
that factors other than esophagitis are important
in the pathogenesis of ruptured esophageal varices.
Studies on rupture of the esophagus are continuing
and indicate that early therapy with wide drain-
age and maintenance of adequate nutrition during
the prolonged convalescence is of extreme im-
portance."15

Strahan'07 described an interesting and poten-
tially valuable method of repairing a previously
established esophageal fistula with Eastman 910
adhesive, but further studies are necessary before
it can be applied to humans. Hays and Snyder48
indicated that in premature infants with tracheo-
esophageal fistula, rupture of the anastomosis is
associated with a far lower mortality rate when
an extrapleural approach is used.

Caustic burns of the esophagus continue to be
an exceedingly difficult problem. Cleveland and co-
workers23 showed that in children with lye burns
of the esophagus, esophagoscopy performed soon
after the lye has been swallowed is safe and even
essential to diagnosis and management.

Jordan, DeBakey and Cooley56 reviewed their
experiences with resection in the management of
acute gastroduodenal perforation and reported an
over-all mortality rate of 2 per cent. A degree of
selectivity was present in this series, however,
because of such contraindications to operation as
generalized purulent peritonitis, localized abscesses
around the duodenum, shock and associated sys-
temic diseases. Royster and associates86 pointed out
that a definitive operation should be performed
more frequently for acute perforated peptic ulcer.
In a follow-up study of 86 cases of simple closure,
30 per cent of the patients required a secondary
definitive operation, 31 per cent were symptomatic
and only 27 per cent were asymptomatic. No follow-
up studies were possible in 12 per cent of the
patients. No deaths occurred in a group of patients
reported by Harvey46 who were especially selected
for resection during acute perforation. Howard and
Singh52 found that in 58 of 59 patients with per-
forated peptic ulcer the peritoneal fluid had an
alkaline pH. This fact is of great importance when
analysis of paracentesis fluid is being made in
patients with acute abdominal catastrophes and is

certainly in contrast to general opinion. Instillation
of 300 to 500 ml of air into the stomach may be
of value in the diagnosis of perforated gastro-
duodenal ulcers but a larger series than the 24
cases reported by Henelt and coworkers49 is neces-
sary before this measure is put to general use.

Kozoll and Meyer reviewed the histories of 2,008
patients with massively bleeding gastroduodenal ul-
cers seen at the Cook County Hospital.58-60 Radio-
logic studies taken after the bleeding had stopped
revealed the bleeding site in more than 75 per cent
of the cases. The mortality rate for duodenal ulcer
was 13.8 per cent, and for gastric ulcer, 30.8 per
cent. The mortality rate steadily increased as the
age of the patients rose. Starzl and Sanders'04 de-
scribed a useful maneuver to detect the site of
gastric hemorrhage; the gastrocolic omentum is
divided and the stomach is inverted along the
greater curvature with a sponge forceps to allow
visualization of the entire inner aspect of the
stomach.

Foster, Hickok and Dunphy,3 in a provocative
study of 178 cases of massive upper gastrointestinal
hemorrhage, showed the importance of advancing
age and concomitant diseases in increasing the
mortality rates. The use of pyloroplasty and vagot-
omy for the emergency control of massive upper
gastrointestinal hemorrhage, especially in patients
whose massive hemorrhage began during hospi-
talization for other conditions, has been forced
upon the authors by the unacceptably high mor-
tality rate following emergency gastric resection.
No mortalities occurred in seven patients under-
going pyloroplasty and vagotomy. Expansion of
this series to larger numbers of cases is indi-
cated and necessary. In contradistinction, Akin
and Sullivan' indicated a very high incidence of
complications, especially postoperative recurrent
bleeding, in a series of 20 cases of pyloroplasty and
vagotomy for emergency hemorrhage, and they
cautioned against use of the procedure. In my esti-
mation, some of these differences of opinion can
be resolved by more careful attention to and de-
scription of the type of ulceration being treated
by pyloroplasty and vagotomy. The deleterious ef-
fect of associated conditions in the patient with
massive gastrointestinal hemorrhage is further em-
phasized by the report of Cammock and cowork-
ers.21 It is generally agreed that gastric cooling
(not freezing) is useful in the management of
massive upper gastrointestinal hemorrhage.3"'4"'8
Although gastric hypothermia is not completely suc-
cessful in all types of hemorrhage, good results can
be achieved in esophageal varices and duodenal,
gastric, and marginal ulcers. Less satisfactory re-
sponses are seen in postoperative hemorrhage and
hemorrhage from stress or steroid-induced ulcers.
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The complications of gastric resection received
continuing study. Blomquist14 very clearly described
the mechanism of obstruction of the afferent loop
following gastric resection. Many reports have ap-
peared recently concerning the development of phy-
tobezoars in patients who have had gastrectomy.69
Citrus fruits, especially orange pulp, have been im-
plicated as a very important cause of bowel ob-
struction in such patients. Thompson1"' reported
four cases of ischemic necrosis of the proximal
gastric remnant following subtotal gastrectomy; he
concluded that subtotal gastrectomy, with ligation
of the left gastric artery at its origin, splenectomy
and removal of the short gastric arteries, is a pro-
cedure of great risk. The usual area of necrosis
occurs along the greater curvature of the stomach
and the mortality rate is exceedingly high.
The mechanism of so-called spontaneous rupture

of the stomach has been reviewed thoroughly by
two groups of investigators2'26 and the recognition
of such an entity by surgeons is becoming increas-
ingly evident. Jones and Joergenson55 advocated the
use of a Roux-en-Y patch type of anastomosis of
jejunum to the side of the duodenum to cover large
duodenal defects. This interesting and important
technique may see much further use, particularly
in the extremely difficult treatment of the lateral
duodenal fistula.

Liver, Biliary Tract and Pancreas
The extremely high mortality rate of hepatic

inj uries92 has led to careful studies of the manage-
ment of hepatic trauma. Two relatively new princi-
ples have been introduced that may improve the
results of therapy in this devastating condition. Mer-
endino and coworkers72 proposed drainage of the
common bile duct in the management of trauma
to the liver, believing that it may decrease the
incidence of subphrenic abscess and accumulation
of bile after massive hepatic trauma. Poulos82 sug-
gested the value of resection of massively damaged
segments of liver and expressed belief that this will
become an important method of debridement of the
liver when huge segments of it are irreparably
damaged. The increased number of reports of trau-
matic hemobilia is testimony to the fact that hepatic
trauma and its sequelae need further careful study.
This severe complication of hepatic trauma may be
diagnosed by preoperative hepatic arteriography or
a radioactive rose bengal scan.40 Spencer and co-
workers102 reported the value of operative cholan-
giography in demonstrating the site of the cavity
within the liver. Various methods of therapy have
been utilized,5 including ligation of the right hepatic
artery'0' and hepatic lobectomy.102

Santschi and associates89 reported four cases of
generalized bile peritonitis in adults in which the

complaint was abdominal distention with virtually
no abdominal pain, tenderness, fever or leukocy-
tosis. Their article is an extremely important one;
I have observed several cases in which the clinician
has been lulled into a false sense of security by the
lack of findings in the abdomen. Thoren"12 has
done some very nice experimental work on the basic
injurious mechanisms in bile peritonitis. He dem-
onstrated that the surface-active bile salts are prob-
ably bound to protein in peritoneal exudate before
reabsorption, and therefore do not cause hemolysis
when they are absorbed. However, if bile perito-
nitis is complicated by hemorrhage, hemolysis does
occur and resulting renal damage is much greater.
Albo and coworkers3 expressed doubts about the

value of the serum amylase determination in the
diagnosis of acute pancreatitis. Gambill and Ma-
son35 also experienced disappointments with this
test and found that the urinary amylase determin-
ation has a far greater accuracy in the presence
of acute pancreatitis.

Saidi and Donaldson87 reported 24 cases of pan-
creatitis occurring after 3,018 subtotal distal gastrec-
tomies for duodenal ulcer. The serum amylase again
was of remarkably little value in the diagnosis
although fever, tachycardia and leukocytosis were
always present, a finding also noted by Albo. An
antiproteolytic substance called Trasylol has been
found to improve the mortality rate uniformly in
experimental pancreatitis of various types.70'78'98
Whether or not this material has value in clinical
acute pancreatitis remains to be determined. The
same is true for propylthiouracil, which also has
been shown to be of value in experimental hemor-
rhagic pancreatitis.110 Shinowara and coworkers94
demonstrated a consistent, pronounced elevation of
the thromboplastic plasma component (factor VIII)
as well as hyperfibrinogenemia in acute pancreatitis.
They suggested that these changes in the blood set
the stage for hypercoagulability, a concept which
would fit well with Hardaway's suggestion that
disseminated intravascular coagulation may be pres-
ent in acute pancreatitis. Thal and his coworkers'08
found many smooth muscle-stimulating substances
in the blood in both experimental and clinical pan-
creatitis. They expressed belief that these substances
most probably represent bradykinin or kallidin.
These materials produce extreme vasodilatation and
increased permeability when injected into a vascu-
lar bed. Trasylol reduces the concentration of these
substances in the peripheral blood in both human
and experimental pancreatitis.
As in hepatic trauma, a more aggressive approach

has been taken toward the treatment of injury to
the pancreas. Baker and coworkers6 advocated wide
exposure of the pancreas through the gastrocolic
omentum, debridement of damaged tissue and iden-
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tification of the ductal system. Doubilet and Mul-
holland29 advised sphincterotomy and intubation of
the pancreatic duct after severe pancreatic trauma.
This principle will probably become more widely
accepted in future years.

Abdominal Cavity, Small and
Large Intestine
Handelsman and associates44 recently stressed the

value of a one-layer end-to-end anastomosis with
non-absorbable suture material and evacuation of
the dilated intestine in the treatment of congenital
jejuno-ileal atresia. This method of therapy is ap-
parently coming into wider use, together with re-
section of the dilated proximal atonic portion of
the intestine, although Richardson83 has emphasized
the role that enterostomy plays in intestinal ob-
struction. Perhaps the greatest value of enterostomy
lies in the treatment of meconium ileus. An interest-
ing variant of meconium ileus which Cordonnier
and Izant24 have called meconium ileus equivalent,
should be kept in mind when treating older chil-
dren. This diagnosis is suggested when mechanical
intestinal obstruction occurs in a child with known
or suspected cystic fibrosis. This entity has been
observed in children who have not followed pan-
creatic substitution therapy faithfully. The Duhamel
operation, which is receiving increasing attention
in the treatment of Hirschsprung's disease, has re-
cently been utilized successfully in the emergency
neonatal treatment of complete aganglionosis of the
colon.27
Mason and coworkers68 reported the interesting

finding of indirect hyperbilirubinemia in infants
with malrotation and duodenal bands. This finding
has also been described in hypertrophic pyloric
stenosis and although the cause is unknown, it
would appear that a decreased production of glu-
curonyl transferase may be related to lack of avail-
able glucose caused by starvation. An important
type of functional intestinal obstruction in newborn
infants was mentioned by Sieber and Girdany.95
They described seven infants, five of whom were
premature and all of whom had evidence of intes-
tinal obstruction without demonstrable anatomic
abnormalities. The clinical course closely resembled
that seen in infants with neonatal aganglionosis.
The cause for this clinical syndrome is not known.
Waldhausen and his coworkers'17 described six cases
of fulminating necrotizing colitis occurring in in-
fancy which progressed rapidly to perforation of
the colon and peritonitis. Infection, especially with
pseudomonas, appeared to be the most common
etiologic agent. The problem of intussusception has
been reviewed by several investigators."'61'8' Of
particular interest is the fact pointed out by Kyle

and coworkers6' that recurrent intussusception fol-
lowing definitive therapy is not nearly so rare as
previously thought.
The diagnosis of strangulation obstruction of

the small intestine remains a problem. Determina-
tions of serum lactic dehydrogenase activity have
not been particularly helpful.62 Byrne and Boyd20
showed that the hyperamylasemia of intestinal ob-
struction may be diminished experimentally by total
gastrectomy or by treatment with propantheline bro-
mide (Pro-Banthine®). They suggest that extreme
pressure within the duodenum may cause obstruc-
tion of the sphincter of Oddi with consequent retro-
grade flow of pancreatic secretion through venous
channels.

Gallstone ileus has been studied by Buetow and
Crompton,'9 who found that since 1925 the mor-
tality rate has decreased from 75 per cent to 13.6
per cent. Two separate reports have been made of
barium enema reduction of gallstone obturation, an
interesting but probably not a frequently applicable
method of dealing with this problem.74"'9 Rothwell-
Jackson85 described three cases of idiopathic ob-
struction of the large bowel. This is actually the
same entity previously noted by Morton, Schwartz
and Gramiak, and is probably better referred to as
colonic ileus. It may be associated with a variety
of other diseases or may arise de novo. The im-
portant conclusion reached by Rothwell-Jackson is
that operative decompression is occasionally neces-
sary to avoid cecal perforation in the absence of
organic obstruction.
A more aggressive attitude is being taken toward

treatment of embolic and thrombolic occlusion of
the superior mesenteric artery, whether by embolism
or thrombosis. Successful treatment of both types
has been described.8 17 Certainly the mortality rate
of 92.4 per cent reported by Solheim'00 justifies an
aggressive approach to this problem. Marston 66'67
has demonstrated an extremely high rate of loss of
plasma following experimental occlusion of the su-
perior mesenteric artery. The importance of massive
transfusions of plasma is emphasized. Boley and
coworkers'5 reported five cases of vascular occlu-
sion of the colon characterized by abdominal pain
and rectal bleeding but few other clinical symptoms
or signs. The authors emphasized that the progress
of vascular occlusion of the colon cannot be pre-
dicted from initial roentgenographic studies, and if
symptoms persist surgical intervention is indicated.
Hickey and associates5l advocate a double-barreled
ileostomy for the treatment of fulminating ulcer-
ative colitis with colonic wall necrosis. Li64 reviewed
his interesting experiences with 20 cases of perfor-
ation of typhoid ulceration of the intestine occur-
ring in Hong Kong. Eighteen of the 20 patients
recovered after simple closure of the perforation,
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thorough evacuation of the peritoneal exudate and
administration of chloramphenicol.

Biggs and coworkers13 reported on 279 consecu-
tive civilian patients with injuries of the colon. Pri-
mary repair without colostomy was performed 220
times with a mortality rate of 5.5 per cent, as op-
posed to a mortality rate of 33 per cent in 52 cases
in which a two-stage procedure was used. Primary
repair is being used more frequently and the Biggs
group said they considered it the method of choice.
It should be pointed out, however, that it is possible
there was some degree of selectivity which could
have led to the large difference in mortality rate in
the two types of therapy. Williams and Sargent122
in experimental studies on dogs showed that a
shearing action between two opposing surfaces,
rather than a bursting effect, is the primary cause
of intestinal injury due to blunt abdominal trauma.

Cardiovascular System
As the techniques of vascular operations have

progressively improved, interest in the management
of vascular injuries has increased.10 50,97'99"103'105
Prompt recognition of the vascular injury is of the
utmost importance to early repair. Beall and co-
workers'0 advocated immediate repair of traumatic
arteriovenous fistulae rather than waiting the tra-
ditional long period for collateral circulation to de-
velop. The same is true in the case of arteriovenous
fistula resulting from lumbar-disc operations, as was
pointed out by Spittell and associates.103 These in-
vestigators also discussed the methods of prevention
of this very serious complication of disc operations.
It is generally agreed that if an autogenous artery
cannot be utilized for repair of arterial injuries,
autogenous vein grafts probably provide the best
tissue for arterial substitution because of their ready
availability, resistance to infection and greater flex-
ibility at joints.50 Extensive operative exposure may
be required to provide adequate vascular control in
injuries of the subclavian or axillary vessels.97"05
Splitting the sternum, clavicular resection and an
incision into the third interspace may all be neces-
sary to obtain a satisfactory operative exposure.
Nabseth and Jones75 reported loss of portions of
the lower extremities after femoral venipuncture in
seriously ill and dehydrated infants. Apparently
gangrene of the lower extremities resulted from
injury and consequent thrombosis of the femoral
arteries. The authors suggested that the femoral
vein not be utilized for withdrawal of blood in seri-
ously ill infants.

Peripheral arterial embolism is discussed in detail
by Young and his associates.125 Perhaps the most
significant contribution to the treatment of periph-
eral arterial embolization was made by Fogarty

and coworkers32 who advocated the use of a remark-
ably simple yet effective principle. Their method
is based on introducing long slender catheters into
the arterial system; then a very soft ballooin is in-
flated at the tip, after which the catheter and large
portions of clot are withdrawn by the balloon as
gentle traction is applied to the catheter. I have
used these instruments with great success, especially
in late cases.

Intestinal complications of aortic disease or
of aortic operations have become increasingly com-
mon. Garrett and coworkers36 reported the oc-
currence of 15 aortoduodenal fistulae in 3,000
patients who underwent abdominal aortic resec-
tions. In two of these patients the fistula was
primary and in the remainder it occurred after
aortic operation. The most common preoperative
diagnosis was bleeding duodenal ulcer. The usual
site of aortic fistulization is the duodenum; the
jejunum and ileum are involved less frequently,
according to Humphries and coworkers.54 These
two groups as well as Tolstedt"13 described methods
of prevention of aortoduodenal fistula following
aortic resection. The great importance of reperiton-
ealization over the aortic homograft and possibly
the interposition of omentum in this area was
stressed. Thrombosis of the inferior mesenteric ar-
tery may occur spontaneously and cause infarction
of the colon, or the thrombosis of the artery may
be secondary to thrombus within an aortic aneur-
ysm. More common than either of these mechan-
isms is the ligation of the inferior mesenteric artery
during aortic resection in the presence of occlusive
disease of the hypogastric vessels. Young and co-
workers126 described this complication and its clini-
cal manifestations very well. Whenever it is known
preoperatively that patients scheduled for aortic re-
section have severe occlusive disease of the hypo-
gastric artery, intestinal antibiotics may be of some
value. Ligation of the inferior mesenteric artery
very close to the aorta to allow possible collateral
flow through the left colic artery and its collateral-
ization with the superior mesenteric vessels through
the middle colic artery may be of great importance.
In these circumstances the color and peristalsis of
the colon must be observed very carefully.
The ever-increasing problem of sepsis as a com-

plication of arterial reconstructive operations is dis-
cussed by Carter and coworkers22 and Shaw and
Baue.93 Carter and coworkers were able to effect
healing in seven cases of infected synthetic pros-
theses. Shaw and Baue said that such a result almost
never occurred in their patients, and that has been
my experience. The infection does not subside until
the graft is removed. The explanation for the dis-
parity in results between these two groups is not
readily apparent.
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Beall and coworkers10 described the emergency
nature of perforation of arteriosclerotic aneurysms
into the inferior vena cava. The patient usually is
first seen with signs of fulminating progressive con-
gestive cardiac failure and cardiac embarrassment.
Delaying treatment in attempts to improve the pa-
tient's preoperative condition is ill advised since
only early operation will reverse the congestive
heart failure. Fry and associates34 showed in dogs
that the hypotension which occurs after release of
infrarenal aortic occlusion is due to reactive hyper-
emia and intravascular sequestration of significant
portions of the total circulating blood volume into
the lower extremities. They were able to prevent
this problem with the use of regional vasopressor
drugs; and they then applied this technique success-
fully in 15 clinical patients. Engler and coworkers30
were able to prevent such hypotension by using a
small arterial shunt around the aortic occlusion.
Hume and Porter53 made a very strong case for

early operation in patients with dissecting aneurysm
of the aorta. Their position is based on studies that
indicated an improved rate of survival following
surgical therapy and the finding that the natural
recovery rate from dissecting aneurysm is not nearly
as high as the 20 to 25 per cent which has previ-
ously been reported.

Golding and associates39 provided very strong
evidence that sympathectomy produces earlier ces-
sation of pain, diminution of edema, earlier and
more distal demarcation, more rapid epithelization
and an increased rate of healing in patients with
frostbite. The results of this carefully done study
should be heeded.

Haller and Abrams42 and Fogerty and cowork-
ers32 showed very clearly the value of iliofemoral
thrombectomy in the treatment of iliofemoral ve-
nous thrombosis. The rationale of this therapy is
sound, in that it is intended to prevent destruction
of the deep venous valves and consequent delayed
post-phlebitic sequelae. The mortality and compli-
cation rates are low. The results are extremely en-
couraging, especially when the procedure is car-
ried out within the first few days after thrombosis.

Department of Surgery, University of California Medical Center,
San Francisco, California 94122.
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